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(54) Image signal processing apparatus and method 



(57) An image signal processing apparatus receives 
an Image signal which has been generated by subject- 
ing a telecine-converted image to double speed conver- 
sion. The image signal processing apparatus is opera- 
ble to process the telecine-converted image signal by 
forming one film frame from four fields, a first field on 



the basis of a difference value calculated between pixel 
signal levels, and shifting the position of a detected pixel 
in a vector direction of a motion vector such that an 
amount of shift is progressively increased in accordance 
with a transition made from the identified first field to the 
subsequent fields. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to image signal 
processing apparatus and methods operable to shift the 
position of detected pixels. 

[0002] As a scanning system of television broadcast, 
the interlaced scanning system has conventionally been 
most widely used in which every other horizontal scan- 
ning line is scanned in an interlaced manner. The inter- 
laced scanning system forms one frame image of a field 
image formed by odd-numbered scanning lines and a 
field image formed by even-numbered scanning lines. 
The interlaced scanning system thereby suppresses 
plane flicker disturbance in which the whole screen ap- 
pears to be flickering, and thus prevents degradation in 
picture quality. 

[0003] The interlaced scanning system is employed 
as a television standard in various countries in the world. 
The PAL (Phase Alternation by Line) system used in tel- 
evision broadcast in Europe, for example, has a field fre- 
quency of 50 [Hz] (25 frame images per second and 50 
field images per second). 

[0004] In order to further suppress plane flicker dis- 
turbance, in the PAL system, in particular, a field fre- 
quency doubling method has conventionally been em- 
ployed which converts an input image signal having the 
field frequency of 50 Hz into an image signal having dou- 
ble the frequency of 100 Hz by performing processing 
such as interpolation or the like. 

[0005] FIG. 1 8 shows an example of block conf igura- 
. tion of a field double speed conversion circuit 5 to which 
the field frequency doubling method is applied. The field 
double speed conversion circuit 5 is integrated into a 
television receiver 6 that includes an input terminal 61 , 
a CRT 63, and a horizontal and vertical deflection circuit 

62. The field double speed conversion circuit 5 includes 
a double speed conversion unit 51 and a frame memory 
52. 

[0006] The double speed conversion unit 51 writes an 
image signal of 50 fields per second of the PAL system, 
for example, inputted from the input terminal 61 into the 
frame memory 52. Also, the double speed conversion 
unit 51 reads the image signal written into the frame 
memory 52 at a speed twice that at the time of the writ- 
ing. The double speed conversion unit 51 can thereby 
double the frequency of the image signal of 50 fields per 
second, and generate an image signal of 1 00 fields per 
second. 

[0007] The double speed conversion unit 51 outputs 
the double-speed-converted image signal to the CRT 

63. The CRT 63 displays the image signal inputted 
thereto on the screen. Deflection in a horizontal and a 
vertical direction for the image signal in the CRT 63 is 
controlled on the basis of horizontal and vertical saw- 
tooth waves having a frequency twice that of the input 
image signal and generated by the horizontal and ver- 



tical deflection circuit 62. 

[0008] FIGS. 19A and 19B show a relation between 
a pixel position and each field in image signals before 
and after double speed conversion. In the figure, the ax- 

5 is of abscissas indicates time, and the axis of ordinates 
indicates pixel position in a vertical direction. The image 
signal indicated by white circles in FIG. 19A is an inter- 
laced image signal of 50 fields per second before the 
double speed conversion, while the image signal indi- 

10 cated by black circles in FIG. 1 9B is an interlaced image 
signal of 100 fields per second after the double speed 
conversion. 

[0009] In the image signal shown in FIG. 1 9A, a field 
f1 and a field f2 are signals generated from the same 

15 film frame, and similarly a field f3 and a field f4 include 
the same film frame. Since these image signals are In- 
terlaced image signals, the pixel position in the vertical 
direction differs between fields adjacent to each other. 
Hence, it is not possible to newly generate one field be- 

20 tween each pair of fields while maintaining the interlaced 
state. 

[0010] Accordingly, as shown in FIG. 19B, two fields 
f2* and f 1 1 are newly generated between the field f 1 and 
the field f2. No fields are generated between the field f2 

25 and the field f3. Two fields f4* and f3 f are newly gener- 
ated between the field f3 and the field f4. Thus, one film 
frame is formed by four fields or two frames. 
[0011] A value of each pixel of the newly generated 
fields f1\ f2\ ... may be obtained as a median value of 

30 three pixels around the periphery of the pixel by using 
a median filter or the like. The newly generated fields 
f1\f2\ ... have the same contents as the fields f1,f2, 
respectively. 

[001 2] Thus, the field double speed conversion circuit 
35 5 alternately disposes a portion where two fields are 
newly generated and a portion where no fields are gen- 
erated between fields of the image signal before the 
double speed conversion. It is thereby possible to in- 
crease the number of screens per unit time and conse- 
<o quently prevent the above-mentioned plane flicker dis- 
turbance. 

[001 3] For a cinema film formed by still pictures of 24 
frames per second to be viewed on ordinary television, 
television-cinema conversion (hereinafter referred to as 

45 telecine conversion) is performed to convert the film into 
an interlaced television signal. FIGS. 20A and 20B show 
a relation between an image position and each field 
when an image of the image signal after the telecine 
conversion moves in a horizontal direction. In the fig- 

50 ures, the axis of abscissas indicates image position in 
the horizontal direction, and the axis of ordinates indi- 
cates time. Since the fields f 1 and f2 of the image signal 
before double speed conversion shown in FIG. 20A in- 
clude the same film frame, the image is displayed at the 

55 same position in the fields f 1 and f2. With a transition to 
the field f3, the image moves in the horizontal direction 
(to the right). Since the field f4 and the field f3 form the 
same film frame, the image in the field f4 is displayed at 
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the same position as in the field f3. 
[0014] After the image signal after the teleclne con- 
version shown in FIG. 20A is subjected to double speed 
conversion by the Held frequency doubling method, the 
same image is displayed at the same position in the s 
fields f1 , f2". M \ and f2 forming the same film frame, as 
shown in FIG. 20B. Similarly, the same image is dis- 
played at the same position in the fields f3, f4\ f 3\ and 
f4 forming the same film frame. 

[0015] FIG. 21 A shows a relation between an image 
position and each field when an image of a television 
signal (hereinafter referred to as a TV signal) before 
double speed conversion moves in the horizontal direc- 
tion. In FIG. 21 A, fields f1, f2, f3 ... each form an inde- 
pendent film frame, and therefore the image is displayed 
at different positions In the fields. The Image moves in 
the horizontal direction (to the right) with each transition 
from the field f1 to f2, f3 .... 

[0016] After the image signal of the TV signal shown 
in FIG. 21 A is subjected to double speed conversion by 
the field frequency doubling method, the same image is 
displayed at the same position in the fields f1 and f2* 
forming the same film frame, as shown in FIG. 21 B. Sim- 
ilarly, the same image is displayed at the same position 
in the fields fV and f2 forming the same film frame. 
[0017] However, as shown in FIG. 20B, while the im- 
age of the image signal after the teleclne conversion and 
the double speed conversion is displayed at the same 
position in the fields f 1 to f2, the image moves greatly in 
the horizontal direction when a transition is made from 
f2 to f3. Similarly, as shown in FIG. 21 B, while the image 
of the image signal obtained by subjecting the TV signal 
to the double speed conversion is displayed at the same 
position In the fields f 1 and f2\ the image moves greatly 
in the horizontal direction when a transition is made from 
f2*tof1\ 

[0018] In particular, the output image signal forms 
each field at a regular interval of 1/T00 second. There- 
fore, a time period of motion of the image is shorter than 
a time period of stillness of the image. When a program 
is actually viewed on the CRT, motion of the image ap- 
pears to be discontinuous. 

[0019] Further, it is necessary to efficiently eliminate 
the discontinuity of image motion even when both a tel- 
ecine-converted image signal and a TV signal are input- 
ted. 

SUMMARY OF THE INVENTION 

[0020] Various aspects and features of the present in- 
vention are defined in the appended claims. 
[0021] In carrying out the invention, there is provided 
an apparatus and a method for image signal processing, 
including: sequence detecting means for receiving an 
image signal inputted thereto that is generated by sub- 
jecting an image obtained by converting a cinema film 
image into a video image, or by so-called telecine con- 
version, to double speed conversion, in which signal a 



film frame begins with a first field and one film frame is 
formed by four fields, calculating a difference value be- 
tween pixel signal level of a detected pixel in a present 
field and pixel signal level of a detected pixel at a posi- 
tion identical with a position of the detected pixel in the 
present field in a field one frame after the present field, 
and identifying the first field on the basis of the difference 
value; motion vector detecting means for detecting a 
motion vector of the detected pixel in the present field 
with respect to a field two frames after the present field; 
and image control means for shifting the position of the 
detected pixel in the present field in a vector direction 
of the detected motion vector or in a direction opposite 
to the vector direction within a range of a vector quantity 
of the motion vector; wherein the image control means 
sets an amount of shift to a minimum in the first field and 
progressively increases or decreases the amount of 
shift for each field subsequent to the first field. 
[0022] Embodiments of the present invention can pro- 
vide an apparatus and a method for image signal 
processing that shift the position of detected pixels of 
an image signal generated by double speed conversion 
in which signal one frame is formed by two fields or four 
fields. 

[0023] Embodiments of the present invention can pro- 
vide an apparatus and a method for image signal 
processing that can smoothen motion of an image of an 
image signal generated by subjecting a telecine-con- 
verted signal or a TV signal to double speed conversion 
while suppressing plane flicker disturbance, and there- 
by improve image quality synergistically. 
[0024] According to the present invention, there is 
provided an image signal processing apparatus includ- 
ing: sequence detecting means for receiving an image 
signal inputted thereto that is generated by subjecting 
an image obtained by converting a film image into a vid- 
eo image to double speed conversion, in which signal a 
film frame begins with a first field and one film frame is 
formed by four fields, calculating a difference value be- 
tween pixel signal level of a detected pixel in a present 
field of the inputted image signal and pixel signal level 
of a detected pixel at a position identical with a position 
of the detected pixel in the present field in a field one 
frame after the present field of the inputted image signal, 
and identifying the first field on the basis of the difference 
value; motion vector detecting means for detecting a 
motion vector of the detected pixel in the present field 
with respect to a field two frames after the present field; 
and image control means for shifting the position of the 
detected pixel in the present field in a vector direction 
of the detected motion vector within a range of a vector 
quantity of the motion vector; wherein the image control 
means sets an amount of shift to a minimum in the first 
field identified by the sequence detecting means and 
progressively increases the amount of shift for each field 
subsequent to the first field. 
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conversion circuit to which a field frequency dou- 
bling method is applied; 

FIGS. 1 9A and 1 98 are diagrams showing a relation 
between a pixel position and each field before and 
5 after double speed conversion; 

FIGS. 20 A and 208 are diagrams showing a relation 
between an image position and each field when an 
image moves in a horizontal direction; and 
FIGS. 21 A and 21 B are diagrams showing a relation 
10 between an image position and each field when an 
image moves in a horizontal direction and a TV sig- 
nal is inputted. 

DETAILED DESCRIPTION OF PREFERRED 
15 EMBODIMENTS 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

FIG. 1 is a block diagram of an image signal 
processing apparatus in a first embodiment of the 
present invention; 

FIGS. 2A and 2B are diagrams showing a relation 
between a pixel position and each field before and 
after double speed conversion in a field double 
speed conversion circuit; 

FIG. 3 is a diagram showing a relation between 
each field and an image position when an image 
moves in a horizontal direction in the first embodi- 
ment; 

FIG. 4 is a diagram of assistance in explaining a 
sequence detecting method in the first embodi- 20 
ment; 

FIG. 5 is a diagram of assistance in explaining an 
image shifting method of an image shifting unit; 
FIG. 6 is a diagram showing a result of the shifting 
of an image in each field; 25 
FIG. 7 is a diagram of assistance in explaining 
amounts of shift increased linearly with respect to 
time; 

FIG. 8 is a diagram showing a case where an image 
is shifted in a direction opposite to a vector direction 30 
of a motion vector in the first embodiment; 
FIG. 9 is a block diagram of an image signal 
processing apparatus for shifting an image in a di- 
rection opposite to a vector direction of a motion 
vector in the first embodiment; 35 
FIG. 10 is a block diagram of an image signal 
processing apparatus in a second embodiment; 
FIG. 11 is a diagram of assistance in explaining a 
motion vector detecting method in the second em- 
bodiment; 40 
FIG. 1 2 is a diagram showing a result of the shifting 
of an image in the second embodiment; 
FIG. 13 is a diagram of assistance in explaining 
amounts of shift increased linearly with respect to 
time in the second embodiment; 45 
FIG. 14 is a diagram showing a case where an im- 
age is shifted in a direction opposite to a vector di- 
rection of a motion vector in the second embodi- 
ment; 

FIG. 15 is a block diagram of an image signal 50 
processing apparatus for shifting an image in a di- 
rection opposite to a vector direction of a motion 
vector in the second embodiment; 
FIG. 16 is a block diagram of an image signal 
processirrg apparatus in a third embodiment; ss 
FIG. 1 7 is a diagram showing another block config- 
uration in the third embodiment; 
FIG. 18 is a block diagram of a field double speed 



[0026] An apparatus and a method for image signal 
processing to which the present invention is applied will 
hereinafter be described in detail with reference to the 
drawings. 

[0027] FIG. 1 Is a block diagram of an image signal 
processing apparatus 1 in a first embodiment of the 
present invention. The image signal processing appa- 
ratus 1 is for example included in a television receiver 
using the PAL (Phase Alternation by Line) system, and 
Is supplied with a telecine-converted image signal. As 
shown in FIG. 1 , the image signal processing apparatus 
1 includes: a first image memory 11; a second image 
memory 1 2; a sequence detecting unit 1 3; a motion vec- 
tor detecting unit 14; and an image shifting unit 15. 
[0028] The first image memory 1 1 is sequentially sup- 
plied with an interlaced image signal of 100 fields per 
second, for example, which is generated by subjecting 
a telecine-converted image to double speed conversion 
and whose film frame is formed by four fields. 
[0029] The first image memory 11 stores one frame 
of the image signal supplied thereto in field units. That 
is, an image signal outputted from the first image mem- 
ory 11 is one frame after the image signal supplied to 
the first image memory 1 1 . 

[0030] The second image memory 1 2 has an internal 
configuration similar to that of the first image memory 
11 . The second image memory 12 stores one frame of 
the image signal supplied thereto from the first image 
memory 11 in field units. That is, an image signal out- 
putted from the second image memory 1 2 is one frame 
after the image signal supplied to the second image 
memory 12, and is two frames after the image signal 
supplied to the first image memory 11 . The image signal 
stored in the second image memory 12 is supplied to 
the image shifting unit 15. 

[0031 ] The sequence detecting unit 1 3 detects the im- 
age signal supplied to the first image memory 11 and 
the image signal outputted from the first image memory 
11, compares image signal levels of the signals with 
each other in each pixel, and thereby calculates a dif- 
ference value between the image signal levels. That is, 
the sequence detecting unit 13 compares the image sig- 
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nal levels of a pixel at the same position on the screen 
at an Interval of one frame. The sequence detecting unit 
1 3 transmits a result of the calculation of the difference 
value between the image signal levels to the image shift- 
ing unit 15. 

[0032] The motion vector detecting unit 1 4 detects the 
image signal supplied to the first image memory 11 and 
the image signal outputted from the second image mem- 
ory 12, and then detects a motion vector by a block 
matching method, for example. The block matching 
method divides a screen into blocks each formed of pre- 
determined pixels, evaluates a degree of similarity in 
block units, and thereby obtains a motion vector. The 
motion vector detecting unit 14 transmits a motion vec- 
tor detected for each pixel or each block to the image 
shifting unit 15. 

[0033] The image shifting unit 15 receives the result 
of the comparison between the image signal levels from 
the sequence detecting unit 13. Also, the image shifting 
unit 15 receives the motion vector detected by the mo- 
tion vector detecting unit 14. Further, the image shifting 
unit 1 5 shifts pixel positions of the image signal supplied 
from the second image memory 12 within a range of a 
vector quantity of the received motion vector and in a 
direction of the vector. 

[0034] The image shifting unit 15 supplies a CRT 2 
with an image signal obtained by shifting the pixel posi- 
tions in field units. The CRT 2 displays the image signal 
supplied thereto on the screen. Deflection in a horizontal 
and a vertical direction for the image signal in the CRT 
2 may be controlled by a horizontal and vertical deflec- 
tion circuit not shown in the figure. 
[0035] Incidentally, a field double speed conversion 
circuit 3 for double speed conversion of field frequency 
of the image signal may be integrated into the image 
signal processing apparatus 1 . The field double speed 
conversion circuit 3 is integrated to improve resolution 
and thereby prevent plane flicker disturbance. In the 
PAL system, for example, the field double speed con- 
version circuit 3 performs processing such as interpola- 
tion or the like and thereby converts an image signal 
having a field frequency of 50 Hz to an image signal hav- 
ing double the frequency of 100 Hz. 
[0036] As shown in FIG. 1 , the field frequency conver- 
sion circuit 3 includes: an input terminal 31 connected 
to the television receiver; a double speed conversion 
unit 32; and a frame memory 33. 
[0037] The double speed conversion unit 32 writes an 
image signal after teteclne conversion inputted from the 
television receiver via the input terminal 31 into the 
frame memory 33. Also, the double speed conversion 
unit 32 reads the image signal written into the frame 
memory 33 at a speed twice that at the time of the writ- 
ing. The double speed conversion unit 32 can thereby 
double the frequency of an image signal of 50 fields per 
second in the PAL system, for example, and generate 
an Image signal of 100 fields per second. The double 
speed conversion unit 32 supplies the double-speed- 



converted image signal to the image signal processing 
apparatus 1 . 

[0038] FIGS. 2A and 2B show a relation between a 
pixel position and each field before and after double 
5 speed conversion in the field double speed conversion 
circuit 3. in the figure, the axis of abscissas indicates 
time, and the axis of ordinates indicates pixel position 
in a vertical direction. 

[0039] An image signal before double speed conver- 
10 sion is an interlaced image signal of 50 fields per second 
of the PAL system, and one film frame is formed by two 
fields, as shown in FIG. 2A. 

[0040] On the other hand, an image signal after dou- 
ble speed conversion is an interlaced image signal of 

is 100 fields per second, and therefore two fields t2' and 
tV are newly generated between a field t1 and a field t2, 
as shown in FIG. 2B. No field is generated between the 
field t2 and a field t3. Two fields t4* and t3* are newly 
generated between the field t3 and a field t4. Thus, four 

20 fields form one film frame of the image signal. 

[0041] A value of each pixel of the newly generated 
fields tV, t2\ ... may be obtained as a median value of 
three pixels around the periphery of the pixel by using 
a median filter or the like. The newly generated fields 

25 tV, t2\ ... have the same contents as the fields t1 , t2, 
respectively. Thereby, four fields form one film frame to 
increase the number of screens per unit time. It is thus 
possible to improve resolution and thereby prevent 
plane flicker disturbance. 

30 [0042] Operation of the image signal processing ap- 
paratus 1 according to the first embodiment will next be 
described. 

[0043] The field double speed conversion circuit 3 se- 
quentially supplies the image signal processing appara- 

35 tus 1 with an image signal after telecine conversion and 
double speed conversion which signal has a film frame 
formed by four fields. FIG. 3 shows a relation between 
each field and an image position when an image of the 
Image signal moves in a horizontal direction. In FIG. 3, 

^o the axis of abscissas indicates image position in the hor- 
izontal direction, and the axis of ordinates indicates 
time. Images that have already been telecine-converted 
are supplied to the first image memory 1 1 at regular time 
intervals in order of fields t1 , t2\ t1 ', and t2, as shown in 

45 FIG. 3. The images are all displayed at the same posi- 
tion. When a transition to a field t3 is made, the image 
moves in the horizontal direction (to the right), and fields 
t3, t4\ t3\ and t4 are supplied to the first image memory 
11 in that order. 

50 [0044] When a field supplied to the first image mem- 
ory 1 1 (hereinafter referred to as a reference field) is the 
field t3, for example, a field that is two frames before the 
reference field and is outputted from the second image 
memory 12 (hereinafter referred to as a two-frame de- 

55 layed field) is the field t1 . 

[0045] The motion vector detecting unit 14 detects a 
motion vector for each pixel or each block unit between 
the reference field and the two-frame delayed field. A 
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vector direction of the motion vector in the example 
shown in FIG. 3 is the horizontal direction (direction of 
the right) and a vector quantity of the motion vector is A 
with the two-frame delayed field as a reference. Similar- 
ly, when the reference field is t5, the two-frame delayed 
field is t3, and the vector quantity of the motion vector 
is B. By repeating this procedure, a vector direction and 
a vector quantity of a motion vector can be sequentially 
obtained with a two-frame delayed field as a reference. 
The motion vector detecting unit 14 sequentially trans- 
mits the vector directions and vector quantities of the 
motion vectors obtained to the image shifting unit 15. 
[0046] The sequence detecting unit 13 sequentially 
detects a reference field and a field that is one frame 
before the reference field and Is outputted from the first 
image memory 11 (hereinafter referred to as a one- 
frame delayed field), and calculates a difference value 
between pixel signal levels at the same pixel position. 
[0047] Specifically, as shown in FIG. 4, a reference 
field t1 • and a one-frame delayed field t1 form the same 
film frame, and therefore adifference value between pix- 
el signal levels at a pixel position a, for example, is 0. 
When the field t2 is next supplied as the reference field, 
the one-frame delayed field is the field t2\ and therefore 
the difference value between the pixel signal levels at 
the position a Is also 0. 

[0048] When the field t3 is next supplied as the refer- 
ence field, the one-frame delayed field is t1\ and the 
field t3 and the field tV form their respective film frames 
separate from each other. Hence, the difference value 
between the pixel signal levels at the position a is other 
than 0 (hereinafter described as 1 ). When the field t4' is 
next supplied as the reference field, the one-frame de- 
layed field Is the field t2, and the difference value be- 
tween the pixel signal levels at the position a is also 1 . 
[0049] Further, when the field t3* is next supplied as 
the reference field, the one-frame delayed field is the 
field t3. Since the field t3* and the field t3 form the same 
film frame, the difference value between the pixel signal 
levels at the position a is returned to 0. Reference fields 
supplied thereafter have a similar tendency, and differ- 
ence values calculated have a cycle of four fields re- 
peated in order of "0011 Hence, by detecting this se- 
quence in a unit of four fields, it is possible to determine 
a relation of each field with a preceding and a succeed- 
ing field. 

[0050] Directing attention to this tendency with re- 
spect to the one-frame delayed field, the difference val- 
ue indicates "0011" in that order, starting with a first field 
of a film frame. Hence, as shown in FIG. 4, a one-frame 
delayed field detected when a difference value of 0 is 
first calculated is identified as the first field of a film frame 
(hereinafter referred to as a first field). A one-frame de- 
layed field detected when a difference value of 0 suc- 
ceeds is identified as a second field. Further, a one- 
frame delayed field detected when 1 is first calculated 
as the difference value is identified as a third field. Fur- 
ther, a one-frame delayed field detected when a differ- 
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ence value of 1 succeeds is identified as a fourth field. 
[0051 ] The sequence detecting unit 1 3 transmits a re- 
sult of the determination of the relation of each field with 
the preceding and succeeding fields as described above 

5 to the image shifting unit 15. 

[0052] The image shifting unit 1 5 shifts the position of 
the detected pixel of the image signal supplied from the 
second image memory in the vector direction on the ba- 
sis of the relation of each field with the preceding and 

w succeeding fields determined by the sequence detect- 
ing unit 13. 

[0053] As shown in FIG. 5, an amount of shift is set to 
a minimum in a first field, and is progressively increased 
for each of the subsequent second and third fields. An 
*5 amount of shift in a fourth field is set to a maximum. 
Since which of the first to fourth fields each field corre- 
sponds to is determined before the image signal is sup- 
plied to the image shifting unit 15, the position of the 
detected pixel can be shifted correctly and easily. 

20 [0054] FIG. 6 shows a result of the shifting of the im- 
age in each field. The image is gradually moved in the 
horizontal direction with each shift to a subsequent field. 
That is, the image shifting unit 15 can distribute to each 
field an amount of shift of the image which amount cor- 

25 responds to the motion vector quantity. Thereby, the im- 
age can be moved more smoothly than before being 
shifted, without being moved greatly at the time of a tran- 
sition from a fourth field to a first field. 
[0055] By integrating the field double speed conver- 

30 sion circuit 3 into the image signal processing apparatus 
1 according to the first embodiment and including the 
image signal processing apparatus 1 in the television 
receiver, it is possible to eliminate perceived discontinu- 
ity of motion that is specific to an image signal after tel- 

35 ecine conversion and double speed conversion. Specif- 
ically, motion of each image having resolution improved 
and plane flicker disturbance suppressed by the field 
double speed conversion circuit 3 is further 
smoothened, whereby image quality can be improved 

40 synergisticalfy. 

[0056] Thus, the image signal processing apparatus 
1 is not only implemented singly but also implemented 
integrally with the field double speed conversion circuit 
3 to provide remarkable effects. Furthermore, a televi- 

45 sion receiver in which a field double speed conversion 
circuit is already integrated can be readily upgraded by 
including the image signal processing apparatus 1 af- 
terwards. 

[0057] As shown in FIG. 7, for example, the amount 
so of shift of the image by the image shifting unit 1 5 can be 
set to 0 for the first field and increased by 1 /4 the vector 
quantity of the detected motion vector for each of the 
fields subsequent to the first field. In the case of FIG. 7, 
the amount of shift for the first field is set to 0. When the 
55 vector quantity is A, the image is shifted by A x 1/4 for 
the second field, by A x 2/4 for the third field, and by A 
x 3/4 for the fourth field. When the vector quantity is B, 
the image is shifted by B x 1/4 for the second field, by 
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B x 2/4 for the third field, and by B x 3/4 for the fourth 
field. Since one film frame is formed by four fields, the 
amount of shift is increased by 1/4 the vector quantity, 
so that the amount of shift can be increased linearly with 
respect to time and motion of the image can be further 
smooth ened. 

[0058] It is to be noted that the image signal process- 
ing apparatus 1 according to the first embodiment is not 
limited to the above-described configuration and oper- 
ation. For example, as shown in FIG. 8, the image can 
be shifted in a direction opposite to the vector direction 
of the motion vector. In FIG. 8, the amount of image shift 
at the time of the transition from the fourth field to the 
first field is distributed to the fields inputted subsequent- 
ly, whereby similar effects to those of the embodiment 
shown In FIG. 5 can be obtained. 
[0059] As shown in FIG. 8, the amount of shift is set 
to a maximum in the first field, and is progressively de- 
creased for each of the subsequent second and third 
fields. The amount of shift in the fourth field is set to a 
minimum. 

[0060] Also, the amount of shift can be set to 3/4 the 
vector quantity of the detected motion vector for the first 
field, decreased by 1/4 the vector quantity for each of 
the fields subsequent to the first field, and set to 0 for 
the fourth field. Thus, the amount of shift can be de- 
creased linearly with respect to time and thereby motion 
of the image can be further smoothened. 
[0061] FIG. 9 shows an example of block configura- 
tion of an image signal processing apparatus 4 for shift- 
ing an image in a direction opposite to the vector direc- 
tion of a motion vector. The same components as in FIG. 
1 described above are identified by the same reference 
numerals, and their detailed description will be omitted. 
[0062] The image signal processing apparatus 4 in- 
cludes: a first image memory 1 1 ; a second image mem- 
ory 12; a sequence detecting unit 13; a motion vector 
detecting unit 14; and an image reverse shifting unit 16. 
[0063] The image reverse shifting unit 16 is supplied 
from the motion vector detecting unit 1 4 with a vector 
direction and a vector quantity of a motion vector with a 
two-frame delayed field as a reference. The image re- 
verse shifting unit 16 is also supplied from the sequence 
detecting unit 13 with a result of determination of posi- 
tional relation of a one-frame delayed field. 
[0064] In addition, the image reverse shifting unit 16 
is sequentially supplied from a field double speed con- 
version circuit 3 with an image signal whose film frame 
is formed by four fields. In the embodiment shown in 
FIG. 1 , because of the necessity of shifting in previously 
inputted fields, soiled delayed fields outputted from 
the second image memory 12 are directly supplied to 
the image shifting unit 15. In the embodiment shown in 
FIG. 9, because shifting is performed in subsequently 
inputted fields, an image signal not delayed by an image 
memory is directly supplied to the image reverse shifting 
unit 16. 

[0065] A second embodiment of the present invention 



will next be described in detail with reference to draw- 
ings. 

[0066] FIG. 10 is a block diagram of an image signal 
processing apparatus 7 according to the second em- 

5 bodiment. 

[0067] The image signal processing apparatus 7 is for 
example included in a television receiver using the PAL 
(Phase Alternation by Line) system, and is supplied with 
a television signal (hereinafter referred to as a TV sig- 

10 nal). 

[0068] As shown in FIG. 1 0, the image signal process- 
ing apparatus 7 includes: a first image memory 71 ; a 
motion vector detecting unit 74; and an image shifting 
unit 1 5. For the same circuit components as in the image 
15 signal processing apparatus 1 of the first embodiment, 
reference is to be made to the description of the first 
embodiment, and description of the circuit components 
will be omitted. 

[0069] The first image memory 71 is sequentially sup- 
20 pfjed with an interlaced image signal of 100 fields per 
second, for example, which is generated by subjecting 
a TV signal to double speed conversion and whose 
frame is formed by two fields. 

[0070] The motion vector detecting unit 74 detects the 

25 image signal supplied to the first image memory 71 and 
an image signal outputted from the first image memory 
71 , and then detects a motion vector by the block match- 
ing method, for example. The motion vector detecting 
unit 74 transmits a motion vector detected for each pixel 

30 or each block to the image shifting unit 1 5. 

[0071 ] The image shifting unit 1 5 receives the motion 
vector detected by the motion vector detecting unit 74. 
Further, the image shifting unit 1 5 is supplied with a cor- 
rection timing signal from a double speed conversion cir- 

35 curt 32. The correction timing signal includes inf ormation 
on whether a field in which to shift an image corresponds 
to a first field or a second field. Incidentally, a field double 
speed conversion circuit 3 for double speed conversion 
of field frequency of the image signal may be integrated 

40 into the image signal processing apparatus 7. The field 
double speed conversion circuit 3 is integrated to im- 
prove resolution and thereby prevent plane flicker dis- 
turbance. In the PAL system, for example, the field dou- 
ble speed conversion circuit 3 performs processing such 

45 as interpolation or the like and thereby converts an im- 
age signal having a field frequency of 50 Hz to an image 
signal having double the frequency of 100 Hz. 
[0072] Operation of the image signal processing ap- 
paratus 7 according to the second embodiment will next 

so be described. 

[0073] The field double speed conversion circuit 3 se- 
quentially supplies the image signal processing appara- 
tus 7 with an image signal in which one frame is formed 
by two fields which image signal is obtained by double 

55 speed conversion of a TV signal. FIG. 1 1 shows a rela- 
tion between each field and an image position when an 
image of the image signal moves in a horizontal direc- 
tion. In FIG. 11, the axis of abscissas indicates image 
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position in the horizontal direction, and the axis of ordi- 
nates indicates time. When the image signal of the in- 
putted TV signal is subjected to double speed conver- 
sion by the field frequency doubling method, the same 
image is displayed at the same position in fields t1 and 
tZ forming the same frame, as shown in FIG. 11 . Simi- 
larly, the same image is displayed at the same position 
in fields t1' and t2 forming the same frame. 
[0074] The motion vector detecting unit 74 detects a 
motion vector for each pixel or each block unit between 
a reference field and a one-frame delayed field. A vector 
direction of the motion vector in the example shown in 
FIG. 11 is the horizontal direction (direction of the right) 
and a vector quantity of the motion vector is C when the 
reference field is t1 1 with the one-frame delayed field as 
a reference. Similarly, when the reference field is t3, the 
one-frame delayed field is t1 \ and the vector quantity of 
the motion vector is D. By repeating this procedure, a 
vector direction and a vector quantity of a motion vector 
can be sequentially obtained with a one-frame delayed 
field as a reference. The motion vector detecting unit 74 
sequentially transmits the vector directions and vector 
quantities of the motion vectors obtained to the image 
shifting unit 15. 

[0075] The image shifting unit 1 5 shifts the position of 
a detected pixel of the image signal supplied from the 
first image memory 71 in the vector direction on the ba- 
sis of relation of each field with the preceding and suc- 
ceeding fields. 

[0076] As shown in FIG. 12, an amount of shift is pro- 
gressively increased so that an amount of shift in a first 
field < an amount of shift in a second field. Incidentally, 
while determining whether each field corresponds to a 
first field or a second field requires detecting a sequence 
in a unit of two fields, whether each field corresponds to 
a first field or a second field is determined at the time of 
double speed conversion by the field double speed con- 
version circuit 3, and therefore such sequence detection 
is not required. 

[0077] The image shifted as described above can be : 
indicated by dotted lines in FIG. 12. The image can be 
moved more smoothly than before being shifted, without 
being moved greatly at the time of a transition from a 
second field to a first field. 

[0078] By integrating the field double speed conver- 
sion circuit 3 into the image signal processing apparatus 
7 according to the second embodiment and including 
the image signal processing apparatus 7 in the televi- 
sion receiver, It is possible to eliminate perceived dis- 
continuity of motion in images obtained by double speed 
conversion of a TV signal. Specifically, motion in each 
image having resolution improved and plane flicker dis- 
turbance suppressed by the field double speed conver- 
sion circuit 3 is further smoothened, whereby image 
quality can be improved synergistically. 
[0079] Thus, the image signal processing apparatus 
7 is not only implemented singly but also implemented 
integrally with the field double speed conversion circuit 
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3 to provide remarkable effects. Furthermore, a televi- 
sion receiver in which a field double speed conversion 
circuit Is already integrated can be readily upgraded by 
including the image signal processing apparatus 7 af- 
5 terwards. 

[0080] As shown in FIG. 1 3, for example, the amount 
of shift of the image by the image shifting unit 1 5 can be 
set to 0 for a first field and set to 1/2 the vector quantity 
of a detected motion vector for a second field. In the 

10 case of FIG. 13, the amount of shift for the first field is 
set to 0. When the vector quantity is C, the image in the 
second field is shifted by C x 1/2. When the vector quan- 
tity is O, the image is shifted by D x 1/2 in the second 
field. Since one frame is formed by two fields, the 

is amount of shift is increased by 1/2 the vector quantity, 
so that the amount of shift can be increased linearly with 
respect to time and motion of the image can be further 
smoothened. 

[0081 ] It is to be noted that the image signal process- 

20 jng apparatus 7 according to the second embodiment is 
not limited to the above-described configuration and op- 
eration. For example, as shown in FIG. 14, the image 
can be shifted in a direction opposite to the vector direc- 
tion of motion vectors. In FIG. 14, the amount of image 

25 shift at the time of a transition from a second field to a 
first field is distributed to the fields inputted subsequent- 
ly, whereby similar effects to those of the embodiment 
shown in FIG. 12 can be obtained. 
[0082] The amount of shift is set such that the amount 

30 of shift in a first field > the amount of shift in a second 
field. Also, the amount of shift can be set to 1/2 the vector 
quantity of a detected motion vector for the first field, 
and set to 0 for the second field. Thus, the amount of 
shift can be decreased linearly with respect to time and 

35 thereby motion of the image can be further smoothened. 
[0083] FIG. 1 5 shows an example of block configura- 
tion of an image signal processing apparatus 8 for shift- 
ing an image in a direction opposite to the vector direc- 
tion of amotion vector. The same components as in FIG. 

40 10 described above are identified by the same reference 
numerals, and their detailed description will be omitted. 
[0084] The image signal processing apparatus 8 in- 
cludes: a first image memory 1 1 ; a motion vector detect- 
ing unit 74; and an image reverse shifting unit 86. 

45 [0085] The image reverse shifting unit 86 is supplied 
from the motion vector detecting unit 74 with a vector 
direction and a vector quantity of a motion vector with a 
delayed field as a reference. The image reverse shifting 
unit 86 is seq uentially supplied from a field double speed 

50 conversion circuit 3 with an image signal in which one 
frame is formed by two fields. 

[0086] A third embodiment of the present invention 
will next be described in detail with reference to draw- 
ings. 

55 [0087] FIG. 1 6 is a block diagram of an image signal 
processing apparatus 9 according to the third embodi- 
ment. 

[0088] The image signal processing apparatus 9 is for 
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example included In a television receiver using the PAL 
system, and is supplied with a tel^cine-converted image 
signal or a TV signal. 

[0089] As shown in FIG. 1 6, the image signal process- 
ing apparatus 9 includes: a first image memory 11; a 
second image memory 12; a sequence detecting unit 
13; a motion vector detecting unit 14; an image shifting 
unit 1 5; and a data selecting unit 91 . For the same circuit 
components as in the image signal processing appara- 
tus 1 of the first embodiment, reference is to be made 
to the description of the first embodiment, and descrip- 
tion of the circuit components will be omitted. 
[0090] The sequence detecting unit 13 is supplied 
with an image signal supplied to the first image memory 
11 and a one-frame delayed image signal outputted 
from the first image memory. In addition to determining 
each field as described above, the sequence detecting 
unit 1 3 determines whether the image signal inputted to 
the image signal processing apparatus 9 is a telecine- 
con verted signal or a TV signal, and then transmits a 
result of the determination to the data selecting unit 91 . 
[0091] The data selecting unit 91 is supplied with the 
image signal supplied to the first image memory 11 and 
the image signal outputted from the first image memory 
11 . The data selecting unit 91 selects one of the image 
signals supplied thereto on the basis of the result of the 
determination received from the sequence detecting 
unit 13. Specifically, when the sequence detecting unit 
13 determines that the image signal inputted to the im- 
age signal processing apparatus 9 is a telecine-con vert- 
ed signal, the data selecting unit 91 selects the image 
signal supplied to the first image memory 11 . When the 
sequence detecting unit 13 determines that the image 
signal inputted to the image signal processing appara- 
tus 9 is a TV signal, the data selecting unit 91 selects 
the Image signal outputted from the first image memory 
11. 

[0092] The data selecting unit 91 outputs the selected 
image signal D2 to the motion vector detecting unit 14. 
The motion vector detecting unit 14 detects an image 
signal D1 outputted from the second image memory 12 
and the image signal D2 outputted from the data select- 
ing unit 91 , and then detects a motion vector by the block 
matching method, for example. The image signal D1 
outputted from the second image memory 12 is a two- 
frame delayed field for a reference field. The image sig- 
nal D2 outputted from the data selecting unit 91 is the 
reference field itself or a one-frame delayed field for the 
reference field. 

[0093] Thus, by detecting a motion vector between 
the image signal D1 and the image signal D2, the motion 
vector detecting unit 1 4 can detect a motion vector be- 
tween the reference field and the two-frame delayed sig- 
nal and similarly detect a motion vector between the 
one-frame delayed signal for the reference field and the 
two-frame delayed signal for the reference field. In other 
words, a field interval in detecting a motion vector can 
be controlled on the basis of the result of the determi- 



nation received from the sequence detecting unit 13. 
[0094] The third embodiment is also applicable to an 
image signal processing apparatus 10 shown in FIG. 1 7. 
[0095] As shown in FIG. 1 7, the image signal process- 

5 ing apparatus 10 includes: a first image memory 11; a 
second image memory 12; a sequence detecting unit 
1 3; a motion vector detecting unit 1 4; an image shifting 
unit 15; and a data selecting unit 101 . For the same cir- 
cuit components as in the image signal processing ap- 

io paratus 1 of the first embodiment, reference is to be 
made to the description of the first embodiment, and de- 
scription of the circuit components will be omitted. 
[0096] The data selecting unit 1 01 is supplied with an 
image signal outputted from the first image memory 11 

15 and an image signal outputted from the second image 
memory 12. The data selecting unit 101 selects one of 
the image signals supplied thereto on the basis of a re- 
sult of determination received from the sequence de- 
tecting unit 13. Specifically, when the sequence detect- 

20 ing unit 13 determines that the image signal inputted to 
the image signal processing apparatus 1 0 is a telecine- 
converted signal, the data selecting unit 1 01 selects the 
image signal outputted from the second image memory 
12. When the sequence detecting unit 13 determines 

25 that the image signal inputted to the image signal 
processing apparatus 1 0 is a TV signal, the data select- 
ing unit 101 selects the image signal outputted from the 
first image memory 1 1 . The data selecting unit 101 out- 
puts the selected image signal to the motion vector de- 

30 tecting unit 14. The motion vector detecting unit 1 4 de- 
tects an image signal 03 supplied to the first image 
memory 11 and the image signal D4 outputted from the 
data selecting unit 1 01 , and then detects a motion vector 
by the block matching method, for example. The image 

35 signal D4 outputted from the data selecting unit 1 01 is 
a one-frame delayed field or a two-frame delayed field 
for a reference field. The image signal D3 is the refer- 
ence field itself. 

[0097] Thus, by detecting a motion vector between 
40 the image signal D3 and the image signal D4, the motion 
vector detecting unit 14 can detect a motion vector be- 
tween the reference field and the one-frame delayed 
signal and similarly detect a motion vector between the 
reference field and the two-frame delayed signal. In oth- 
45 er words, a field interval in detecting a motion vector can 
be controlled on the basis of the result of the determi- 
nation received from the sequence detecting unit 13. 
[0098] The third embodiment performs an operation 
as described in the first embodiment when it is deter- 
so mined that the image signal inputted thereto is a tele- 
cine-converted image signal, and performs an operation 
as described in the second embodiment when it is de- 
termined that the image signal inputted thereto is a TV 
signal. 

55 [0099] In addition , as with the first and second embod- 
iments, the third embodiment can shift an image in a 
direction opposite to the vector direction of a motion vec- 
tor. 



9 



BNSOOCID: <EP 1303138A2_I_> 



BNS page 9 



17 



EP 1 303 136 A2 



18 



[0100] Thus, in the third embodiment of the present 
invention employing the above-described configuration, 
by integrating a field double speed conversion circuit 3 
into the image signal processing apparatus and includ- 
ing the image signal processing apparatus in the televi- 
sion receiver, it is possible to eliminate perceived dis- 
continuity of motion that is specific to an image signal 
after telecine conversion and double speed conversion 
and also make motion correction for a TV signal in a 
similar manner. Specifically, motion of each image hav- 
ing resolution improved and plane flicker disturbance 
suppressed by the field double speed conversion circuit 
3 can be further smoothened by the image signal 
processing apparatus 9 and 10, whereby image quality 
can be improved synergistically. 
[0101] Furthermore, even when both a teiecine-con- 
verted image signal and a TV signal are inputted, the 
image signal processing apparatus 9 and 10 can effi- 
ciently eliminate the discontinuity of image motion. 
Thus, the image signal processing apparatus 9 and 10 
can be included in a television receiver supplied with 
both a film signal and a TV signal. Also, a television re- 
ceiver that has already been commercialized can be 
readily upgraded by newly including the image signal 
processing apparatus 9 and 1 0 in the television receiver. 
Thus, versatility of the image signal processing appara- 
tus 9 and 10 can be further increased. 
[0102] It is to be noted that the present invention is 
not limited to application to television receivers using the 
PAL system; the present invention is applicable to tele- 
vision receivers using the NTSC (National TV System 
Committee) system that are supplied with an interlaced 
image signal of 60 fields per second (30 frames per sec- 
ond), for example. The present invention is also appli- 
cable to television receivers using the SEC AM system. 
[0103] In addition, the image signal processing appa- 
ratus according to the present invention can be included 
not only in television receivers but also in signal con- 
verters connected to a television receiver. 
[01 04] Furthermore, the present invention can be ap- 
plied to a case where an image signal such as is trans- 
mitted on the Internet is displayed on a PC or the like, 
and a case where media or image format is changed. 
[0105] Furthermore, while in the above description, 
the present invention is realized by hardware such as 
circuits and the like, the present invention can of course 
be realized as software on a processor. 
[0106] The present invention is not limited to the de- 
tails of the above-described preferred embodiments. 
The scope of the invention is defined by the appended 
claims and all changes and modifications as fall within 
the equivalence of the scope of the claims are therefore 
to be embraced by the invention. 
[0107] Various aspects and features of the present in- 
vention are defined in the appended claims. Features 
from the dependent claims may be combined with fea- 
tures from the independent claims as appropriate and 
not as explicitly set out in the claims. 
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SUMMARY OF FEATURES APPEARING IN FIGURES 
[0108] 

FIG. 1 

11: FIRST IMAGE MEMORY 

12: SECOND IMAGE MEMORY 

13: SEQUENCE DETECTING UNIT 

14: MOTION VECTOR DETECTING UNIT 

15: IMAGE SHIFTING UNIT 

32: DOUBLE SPEED CONVERSION UNIT 

33: FRAME MEMORY 

FIG. 2 

2-1 : VERTICAL 
2-2: FILM FRAME 
2-3: TIME 



FIG. 3 



3-1: FIELD 

3-2: HORIZONTAL 

3-3: MOTION VECTOR DETECTION 

3-4: TIME 



FIG. 4 



4-1: FIELD 

4-2: HORIZONTAL 

4-3: DIFFERENCE 

4-4: TIME 

4-5: FIRST FIELD 

4-6: SECOND FIELD 

4-7: THIRD FIELD 

4-8: FOURTH FIELD 



FIG. 5 



5-1: FIRST FIELD 
5-2: SECOND FIELD 
5-3: THIRD FIELD 
5-4: FOURTH FIELD 
5-5: HORIZONTAL 
5-6: TIME 



FIG. 6 



6-1: FIRST FIELD 
6-2: SECOND FIELD 
6-3: THIRD FIELD 
6-4: FOURTH FIELD 
6-5: HORIZONTAL 
6-6: TIME 

6-7: SMOOTH MOTION 



FIG. 7 
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7-1: FIRST FIELD 
7-2: SECOND FIELD 
7-3: THIRD FIELD 
7-4: FOURTH FIELD 
7-5: HORIZONTAL 
7-6: TIME 
7-7: SHIFT 



FIG. 8 



8-1: FIRST FIELD 
8-2: SECOND FIELD 
8-3: THIRD FIELD 
8-4: FOURTH FIELD 
8-5: HORIZONTAL 
8-6: TIME 



FIG. 9 



11: FIRST IMAGE MEMORY 

12: SECOND IMAGE MEMORY 

13: SEQUENCE DETECTING UNIT 

14: MOTION VECTOR DETECTING UNIT 

16: IMAGE REVERSE SHIFTING UNIT 



FIG. 10 



15: IMAGE SHIFTING UNIT 

32: DOUBLE SPEED CONVERSION UNIT 

33: FRAME MEMORY 

71 : FIRST IMAGE MEMORY 

74: MOTION VECTOR DETECTING UNIT 



FIG. 11 



11-1: FIELD 

11-2: HORIZONTAL 

11-3: MOTION VECTOR DETECTION 

11-4: TIME 



FIG. 12 



12-1: FIRST FIELD 
12-2: SECOND FIELD 
12-3: HORIZONTAL 
12-4: TIME 
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14-2: SECOND FIELD 
14-3: HORIZONTAL 
14^*: TIME 



FIG. 15 



11: FIRST IMAGE MEMORY 

74: MOTION VECTOR DETECTING UNIT 

86: IMAGE REVERSE SHIFTING UNIT 



FIG. 16 



11: FIRST IMAGE MEMORY 

12: SECOND IMAGE MEMORY 

13: SEQUENCE DETECTING UNIT 

14: MOTION VECTOR DETECTING UNIT 

15: IMAGE SHIFTING UNIT 

32: DOUBLE SPEED CONVERSION UNIT 

33: FRAME MEMORY 

91: DATA SELECTING UNIT 



FIG. 17 



11: FIRST IMAGE MEMORY 

12: SECOND IMAGE MEMORY 

13: SEQUENCE DETECTING UNIT 

14: MOTION VECTOR DETECTING UNIT 

15: IMAGE SHIFTING UNIT 

32: DOUBLE SPEED CONVERSION UNIT 

33: FRAME MEMORY 

1 01 : DATA SELECTING UNIT 



FIG. 18 



18-1: IMAGE SIGNAL OF 50 FIELDS PER 
SECOND 

18-2: IMAGE SIGNAL OF 100 FIELDS PER 
SECOND 

51: DOUBLE SPEED CONVERSION UNIT 
52: FRAME MEMORY 

62: HORIZONTAL AND VERTICAL DEFLEC- 
TION CIRCUIT 



FIG. 19 



FIG. 13 



19-1: VERTICAL 
19-2: FILM FRAME 
19-3: TIME 



13-1: FIRST FIELD 
13-2: SECOND FIELD 
13-3: HORIZONTAL 
13-4: SHIFT 

13- 5: TIME 

FIG. 14 

14- 1: FIRST FIELD 
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FIG. 20 



20-1: HORIZONTAL 
20-2: FILM FRAME 
20-3: TIME 
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Claims 

1 . An image signal processing apparatus, comprising: 

sequence detecting means for receiving an im- 5 
age signal inputted thereto that is generated by 
subjecting an image obtained by converting a 
film image into a video image to double speed 
conversion, in which signal a film frame begins 
with a first field and one film frame is formed by io 
four fields, calculating a difference value be- 
tween pixel signal level of a detected pixel in a 
present field of the inputted said image signal 
and pixel signal level of a detected pixel at a 
position identical with a position of the detected f s 
pixel in the present field in a field one frame af- 
ter said present field of the inputted said image 
signal, and identifying said first field on the ba- 
sis of the difference value; 

motion vector detecting means for detecting a 20 
motion vector of the detected pixel in said 
present field with respect to a field two frames 
after said present field; and 
image control means for shifting the position of 
the detected pixel in said present field in a vec- 25 
tor direction of the detected said motion vector 
within a range of a vector quantity of said mo- 
tion vector; 

wherein said image control means sets an 30 
amount of shift to a minimum in said first field iden- 
tified by said sequence detecting means and pro- 
gressively increases said amount of shift for each 
field subsequent to said first field. 

35 

2. An image signal processing apparatus as claimed 
in claim 1 , wherein when said difference value con- 
secutively becomes 0, said sequence detecting 
means Identifies a previously inputted present field 

as said first field. 40 

3. An image signal processing apparatus as claimed 
in claim 1 , wherein said image control means sets 
the amount of shift in said first field to 0. 

45 

4. An image signal processing apparatus as claimed 
in claim 3, wherein said image control means in- 
creases said amount of shift by 1/4 the vector quan- 
tity of the detected said motion vector for each field 
subsequent to said first field. so 

5. An image signal processing apparatus as claimed 
in claim 1, wherein said motion vector detecting 
means detects said motion vector for each block 
formed by a predetermined number of pixels by a 55 
block matching method. 

6. An image signal processing apparatus as claimed 



in claim 1, further including double speed conver- 
sion means for doubling field frequency of an image 
signal in which one film frame is formed by two fields 
and thereby generating said inputted image signal 
in which one film frame is formed by four fields. 

An image signal processing apparatus as claimed 
in claim 1 , wherein said inputted image signal is an 
interlaced image signal of a PAL system. 

L An image signal processing apparatus, comprising: 

sequence detecting means for receiving an im- 
age signal inputted thereto that is generated by 
subjecting an image obtained by converting a 
film image into a video image to double speed 
conversion, in which signal a film frame begins 
with a first field and one film frame is formed by 
four fields, calculating a difference value be- 
tween pixel signal level of a detected pixel in a 
present field of the inputted said image signal 
and pixel signal level of a detected pixel at a 
position identical with a position of the detected 
pixel in the present field in a field one frame be- 
fore said present field of the inputted said im- 
age signal, and identifying said first field on the 
basis of the difference value; 
motion vector detecting means for detecting a 
motion vector of the detected pixel in said 
present field with a field two frames before said 
present field as a reference; and 
image control means for shifting the position of 
the detected pixel in said present field in a di- 
rection opposite to a vector direction of the de- 
tected said motion vector within a range of a 
vector quantity of said motion vector; 

wherein said image control means sets an 
amount of shift to a maximum In said first field iden- 
tified by said sequence detecting means and pro- 
gressively decreases said amount of shift for each 
field subsequent to said first field. 

. An image signal processing apparatus as claimed 
in claim 8, wherein when said difference value con- 
secutively becomes 0, said sequence detecting 
means identifies a previously inputted present field 
as said first field. 

0. An image signal processing apparatus as claimed 
in claim 8, wherein said image control means sets 
said amount of shift in said first field to 3/4 said vec- 
tor quantity and progressively decreases said 
amount of shift by 1/4 said vector quantity for each 
field subsequent to said first field. 

1 . An image signal processing apparatus receiving an 
image signal inputted thereto that is generated by 
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subjecting a television signal to double speed con- 
version, in which image signal a frame begins with 
a first field and one frame is formed by two fields, 
said image signal processing apparatus compris- 
ing: 

motion vector detecting means for detecting a 
motion vector of a detected pixel in a present 
field with respect to a field one frame after said 
present field; and 

image control means for shifting a position of 
the detected pixel in said present field in a vec- 
tor direction of the detected said motion vector 
within a range of a vector quantity of said mo- 
tion vector; 

wherein said image control means sets an 
amount of shift to a minimum in said first field and 
progressively increases said amount of shift for 
each field subsequent to said first field. 

12. An image signal processing apparatus as claimed 
in claim 1 1 , wherein said image control means sets 
the amount of shift in said first field to 0. 

13. An image signal processing apparatus as claimed 
in claim 12, wherein said image control means sets 
said amount of shift in a second field subsequent to 
said first field to 1/2 said vector quantity of the de- 
tected said motion vector. 

14. An image signal processing apparatus receiving an 
image signal inputted thereto that is generated by 
subjecting a television signal to double speed con- 
version, in which image signal a frame begins with 
a first field and one frame is formed by two fields, 
said image signal processing apparatus compris- 
ing: 

motion vector detecting means for detecting a 
motion vector of a detected pixel in a present 
field with a field one frame before said present 
field as a reference; and 
Image control means for shifting a position of 
the detected pixel in said present field in a di- 
rection opposite to a vector direction of the de- 
tected said motion vector within a range of a 
vector quantity of said motion vector; 

wherein said image control means sets an 
amount of shift to a maximum in said first field and 
progressively decreases said amount of shift for 
each field subsequent to said first field. 

15. An image signal processing apparatus as claimed 
in claim 14, wherein said image control means sets 
said amount of shift in said first field to 1/2 said vec- 
tor quantity and sets said amount of shift in a second 



field subsequent to said first field to 0. 

1 6. An image signal processing apparatus, comprising: 

s sequence detecting means for receiving a dou- 

ble-speed-converted image signal inputted 
thereto, in which signal a frame begins with a 
first field, calculating a difference value be- 
tween pixel signal level of a detected pixel in a 
10 present field of the inputted said image signal 

and pixel signal level of a detected pixel at a 
position identical with a position of the detected 
pixel in said present field in a field one frame 
after said present field of the inputted said im- 
15 age signal, and identifying said first field on the 

basis of the difference value; 
motion vector detecting means for detecting a 
motion vector of the detected pixel in said 
present field with respect to a field one frame 
20 or two frames after said present field; and 

image control means for shifting the position of 
the detected pixel In said present field in a vec- 
tor direction of the detected said motion vector 
within a range of a vector quantity of said mo- 
25 tion vector; 

wherein said image control means sets an 
amount of shift to a minimum in said first field iden- 
tified by said sequence detecting means and pro- 
30 gressively increases said amount of shift for each 
field subsequent to said first field. 

17. An image signal processing apparatus as claimed 
in claim 16, wherein said image control means 

35 changes said amount of shift according to a number 
of fields forming the frame. 

18. An image signal processing apparatus as claimed 
in claim 16, 

40 wherein said image signal processing appa- 

ratus receives an image signal generated by sub- 
jecting a telecine-converted image to double speed 
conversion in which signal one film frame is formed 
by four fields or an image signal generated by sub- 
45 jecting a television signal to double speed conver- 
sion in which image signal one frame is formed by 
two fields; and 

when said difference value includes at least 
0, said motion vector detecting means detects a 
so motion vector with respect to a field two frames after 
said present field, and when said difference value 
does not include 0, said motion vector detecting 
means detects a motion vector with respect to a 
field one frame after said present field. 

55 

19. An image signal processing apparatus as claimed 
in claim 16, wherein when said difference value in- 
cludes at least 0 and said difference value consec- 
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utlvety becomes 0, said sequence detecting means 
identifies a previously inputted present field as said 
first Held. 

20. An image signal processing apparatus as claimed 
in claim 1 6, wherein said image control means sets 
the amount of shift in said first field to 0. 

21 . An image signal processing apparatus as claimed 
in claim 20, wherein said image control means in- 
creases said amount of shift for each field subse- 
quent to said first field by an amount obtained by 
dividing the vector quantity of the detected said mo- 
tion vector by a number of fields forming the frame. 

22. An image signal processing apparatus comprising: 



inputted said image signal and pixel signal level 
of a detected pixel at a position identical with a 
position of the detected pixel in the present Held 
in a field one frame after said present field of 

5 the inputted said image signal; 

detecting a motion vector of the detected pixel 
in said present field with respect to a field two 
frames after said present field; and 
shifting the position of the detected pixel in a 

10 vector direction of the detected said motion 

vector such that an amount of shift is set to a 
minimum in said first field identified and said 
amount of shift is progressively increased for 
each Held subsequent to said first field within a 

15 range of a vector quantity of the detected said 

motion vector. 



sequence detecting means for receiving a dou- 
ble-speed-converted image signal inputted 
thereto, in which signal a frame begins with a 
first field, calculating a difference value be- 
tween pixel signal level of a detected pixel in a 
present field of the inputted said image signal 
and pixel signal level of a detected pixel at a 
position identical with a position of the detected 
pixel in said present field in a field one frame 
before said present field of the inputted said im- 
age signal, and identifying said first field on the 
basis of the difference value; 
motion vector detecting means for detecting a 
motion vector of the detected pixel in said 
present field with a field one frame or two 
frames before said present field as a reference; 
and 

image control means for shifting the position of 
the detected pixel in said present field in a di- 
rection opposite to a vector direction of the de- 
tected said motion vector within a range of a 
vector quantity of said motion vector; 

wherein said image control means sets an 
amount of shift to a maximum in said first field iden- 
tified by said sequence detecting means and pro- 
gressively decreases said amount of shift for each 
field subsequent to said first field. 

23. An image signal processing method comprising the 
steps of: 

receiving an inputted image signal that is gen- 
erated by subjecting an image obtained by con- 
verting a film image into a video image to dou- 
ble speed conversion, in which signal a film 
frame begins with a first field and one film frame 
is fomied by four fields; 

identifying said first field on the basis of a dif- 
ference value calculated between pixel signal 
level of a detected pixel in a present field of the 



24. An image signal processing method comprising the 
steps of: 

20 

receiving an inputted double-speed-converted 
image signal, in which signal a frame begins 
with a first field; 

identifying said first field on the basis of a dif- 
25 ference value calculated between pixel signal 

level of a detected pixel in a present field of the 
inputted said image signal and pixel signal level 
of a detected pixel at a position identical with a 
position of the detected pixel in the present field 
30 in a field one frame after said present field of 

the inputted said image signal; 
detecting a motion vector of the detected pixel 
in said present field with respect to a field one 
frame or two frames after said present field; and 
35 shifting the position of the detected pixel in a 

vector direction of said motion vector such that 
an amount of shift Is set to a minimum in said 
first field identified and said amount of shift is 
progressively increased for each field subse- 
40 quent to said first field within a range of a vector 

quantity of said motion vector. 

25. A computer program providing a series of executa- 
ble instructions which when loaded on to a data 

45 processor causes the data processor to operate as 
the image signal processing apparatus according 
to any of claims 1 to 22. 

26. A computer program providing a series of instruc- 
so tions, which when loaded on to a data processor 

causes the data processor to perform the method 
according to claims 23 and 24. 
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